A COMB | NATI ON OF ECP ME ASUREMENTS : SPACH95 FOP (JPL)96 C 01

R. Ss. (oss (Jet Propul si on Laboratory, California Instit ute of
Technol ogy, Pasadena, CA 91109-8099, USA; rsg@logos. jpl .nasa. gov)

A combi nation of Earth ori ent ation neasurenents has been
generated from space- geodet i ¢ observations spanning 1976-1995.
The approach taken is the same as that used in generating previous
such combinations (e.g. , G 0SS, ‘'Combinati ons of Farth Ori entat i on
Measurenents : SPACE94 , COMB94 , ant] PQ k94 “ , Journal of Geophysi cal
Research, in press, 1996) and will be only briefly described here.
Since I t was desirable to conbine only independent det erminat ions
of the Earth’s orientation, only those series listed in Table 1
wer e used. Note that only the Scripps C, PS neasurenents through
My 31, 1992 were used, Wth the Jprl. GPS neasurenents being used
after that date (series EOP(JPI, )95 P 02 through January 27, 1995;
the JPL FLINN Analysis series thereafter) . Simlarly, only the
USNO TIRIS Intensive UT] determinations nmade after January 1, 1995
were used, with the NOAA IRIS intensive series being used before
that date; and on] y the USNO Navnct UTPM val ues after Decenber 29,
1994 were used, wth the NASA/ GSKC Space Geodesy Program (SGP)
val ues bei ng used before then.

Prior to their conbination, the bias and rate of each series
was iteratively adjust-cd so as to be in agreenent with the bias
and rate exhibited by a combination of all other series; the
stated uncertainty of each series was adjusted by applying a
multiplicative scale factor making the residual of that data, when
differenced Wth a conbination of all other data, have a reduced
chi - sqguare of one; and those data points whose residual wvalues
were greater than three times their adjusted uncertainties were
del et ed. In order for the final conbi nation, SPACEYSS, to be given
within a well-defined terrestrial reference frame, an additional
common bias-rate correction was applied to each series so that,
t heir conbination, SPACE95, would be aligned with the IERS Earth
orientation series EOP(1ERS) C 04 during 1984-1995. ‘l’'he total
bi as-rate corrections and uncertainty scale factors that have been
appl 1 €éd to the individual sera es prior to their conbination into
SPACE95 are given in Table 1in the natural reference frane for
each data type: the transverse (1) , vertical (V) frame for single
basel i ne viB1 measurenents; the variation-of--latitude (1.a7), UTO
frame for single station LLR neasurenments; and the usual UTPM
(pPMX, pMmYy, url) frame for all other neasurenents. The errors in
the bias-rate corrections (given in parentheses in ‘I’able 1) are
the formal errors in determining the incremental bias-rate
corrections during the last iteration of the iterative, round-
robi n procedure.
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rapt & 1. Apg ustMents 1'0 1oara k1S pr1 OR 10 coMBI NAT | ON
1 )ATA SHT 11 AS RATE UNCERTAT N1'Y
NAME (ma s | {mas /yr ) SCAI } FACTOR

R (J Pi,; 18 aange) Vol | UT0 VoI uto VoI, U0

Mchonal d C) ust er ~-0.206 0.134 -0.568 -0.156 1.630 1.154
(0.140) (0.130) (0.043) (0.036)

CHRGA 0.624 -0.05% 0.136 -0.0)2 1.788 1.423
(0.068) (0.055) (0.032) (0.021).

Hal eakal a -0.010 -1.454 -0.283 -0.170 1.549 1.692
(0.915 (0. *)45) (0.186) (0.15"/)

DSN (VIB1 ; JPLI5R01 ) i\ \Y; v v ' \%

CA- Spain Cluster 0.178  0.053 0.083 0. 059 1.354 1.094
(0.032  (0.0'/4) (0.015) (0.035)

CA-Aust ral i a Cluster 0.323 -0.046 -0.0-12 -0.050 1.371 1.098
(0.027) (0.071) (0.011) (0.031)

NASA SGP (VI,B1; GLB973f) v Y, i Y il Y

Westford-Ft . Davis 11.357 0.576 1.055 -0.090 0.904 0.870
(3.7/29) (6.555) (0.376) (0.657)

Westford-Mojave 0.283 0.791 -0.028 0. 008 2.326 0.954
(0.210) (0.439)

NASA SGP(973f) PMX PMY Ul PMX PMY Ul PMX PMY  UT]
Multi- -1.203 -2.040 0.480 -0.154 -0.0"/2 -0.121 2.226 1.963 2.192
bascline  (0.015) (0.013)(0.019) (0.006) ( 0. 005) (0.007)

USNO (15FFRBY6) PMX PMY vl PMX PMY url PMX MY Ul
Nav] 1 Ct - -0.153 1.190 -0."/05 0.193 0.099 0.043 2.012 1.602 1.783

(0.016) (0.012) (0.019) 0.009) (0.007) (0.010)

NOAA (31JANS5) PMX PMY U1l PMX PMY url PMX PMWY U1

1R1S Inten. -- - 0.748 -0.072 - - 0. 933
(0.022) (0. 006)

VSNO (15FEB96) PMX PMY Ul PMX PMY U1l PMX pPMYy U1l

JRIS Inten. --- --- -0. 898 0.156 --- --- 1.840
(0.113) (0. 059)

UTCSR (951.01) PMX PMY url PMX PMY Ut PMX PMY Ul

LAGEOS SIR - 0.010 0.023 0.106 -0.049 0.849 0.743 ---
(0.020) (0.016) (0.006) (0.005)

GPS (SI093P01) PMX PMY U1 PMX PMY uTil PMX PMWY  uTil

Scripps -1.0981 -1.516 --- -0.027 -0.018 --- 1.956 1.903 ---
(0.035) (0.039)

GPS (JPLY95PQ2) PMYX PMY Ul PMX PMY Ul PIVX PMWY  uUm2

Jpl, -0.194 -0.259 0.057 -0.156 3.25'7 2.800 ---
(0.025) (0.023) (0.021) (0.019)

aps (1-71, TN PVX PMY Ul PMX PMY Ul PMX  PMY  UT ]

I 0. 450 0.219 -0.02'/ -0.018 12.273 3.542 ---
(0.035) (0.016)
REFERENCE DATE FOR BIAS-RATE ADJUSTMENT |'S 1993.0



Techni cal descript ion of solut ion JPI 96 C 01

1 - Technique: Cobined
2 - Analysis Center: JPL
3 - Software used: Kalman Farth Orientation Filter (KEOF)
4 - Data span: Oct. 76 - Feb 96 at |-day intervals
5 - Celestial Referencebrame: Not Applicabl e
a - Nature:
b - Definition of the orientation:
6 - Terrestrial Reference Frane: Not Applicabl e
a - Relativity scale:
b - Velocity of light:
C - Geogravi tational constant:
d - Permanent tidal correction:
e - Definition of the origin:
f - Definition of the orientation:
g - Reference epoch:
h- Tectonic plate model :
i - Constraint for time evolution:
7 - harth orientation: KOP(JPL) 96 C 01
a - A priori precession nodel : Not Applicable
b - Apriori nutation model : Not. Applicable

¢ - Short-period tidal variations in x, y, U1l:

When necessary, diurnal and semidiurnal tidal variations

have been rempved from the individualkOPp series prior to

their Conbination into RFOP{JPL) 96 C 01 . Di ur nal and

semidiurnal tidal terms have not been added back and are
therefore not included in the values reported in KOP{(JPL) 96 C 01.

8 - Kstimated Paraneters:
a - Celestial Frane:
b - Terrestrial Frame:
¢ - Karth Orientation: PMX, PMY, UT1-UTC
d-Ot hers:



Jrh Keddman FarthOrientation Series:  SPACESS 21- FEB-9616:22 :37
AN PMX PMY UT1-UrC SIG X SIG Y SIG u COR XY COR Xu COR YU
(arc sec) (arc see) (sec) (arc sec) {arc see’) (soc)
43057.000 0. 1903658 0.1385104 -0.0700112 o 0 0.0050932 0,0035591 0.00033-/2 O 0 0 -00810 0.4450 0.3364 0 0 0
43058.000 0.1890051 0.1364069 -0.0734918 0 0 0.0049780 0.0034776 0.000? 996 O O 0 -0.0698 0.5184 0.3040 0 0 0
43059,000 0.18/5619 0.1343592 -0.0769016 O O 0.0048869 0,0034335 00002 "/-/7 O O O -00614 0.5787 0.2506 0 0 0
43060.000 0,1860380 0.1323586 -0,0802134 0 0 0.004 8158 0.0034213 0,000 ?26/4 O 0O 0 -00561 0.6208 0.1883 0 0 O
43061.000 0.1844373 0,1303981 -0.0834149 O 0 0.004 "/60”/ 0.003435? 0.0002680 0 0 O -0.0538 ().6373 0.1282 0 0 O
43062.000 0.1827659 0.1284706 -0.0 865089 o 0 0.004718[) 0.0034693 0.0002813 0 O O -0.0540 (1.6206 0.07-/3 0 0 O
43063.000 0.1810328 0,126 S679 -0,0895171 o O 0,00468')0 0.0035183 0.0003092 0O O 0 -00559 (1.573] 0.0384 0 0 O
43064.000 0.1“/9245-/ 0.1246862 -0.092474? O 0 0.0046590 ().0035766 0.00(13507 O O 0 -00586 (1.5092 0.0113 0 0 O
43065.000 0.177409& 0.1228?75 -0.0954189 0 0 ©0.004637% (L0036387 0.0004015 0 0 0 -0.0619 (1,4450 -0.0061 o 0 O
43066.000 0.1%/55279 0.1209936 -0.09 83944 0 0 0.004618[) (1.003/000 0.0004566 0 0O O -0.0653 O©.38B83 .0.0171 0 0 O
4306/ .000 0.17360?3 0. 119186-/ -0.1014486 0 0 0.0046000 0, 003/57/7 0.00051?1 O O O -0.0686 0.3427 -0.0243 0 0 0
43068.000 0.1716353 0.1174087 -0.1046289 0 0 0.0045830 0.303 [1097 0.0005652 0 O 0 -0.0715 ©-3054 -0.0293 o o0 o0
43069.000 0.1696287 0.1156615 -0.1079744 O 0 0.00456-/i () ,003( ?552, 0.0006139 O O O -00741 0 .275-/ -0.0331 0 0 O
430'/ 0,000 0,1675802 0.1139459 -0.1115058 o 0 0.004552> 0.0038929 0.0006566 0 0 0 -0,0761 0.25?3 -0.0365% 0 0 O
430"/1 .000 0.1654896 0,1122606 -0.1152127 0 0 0.0045360 0.0039204 0.0006923 0 0 0 -00778 0.2343 -0.0397 0 0 0O
43072 ,000 0,1633575 0.1106043 -0.1190458 0 0 0.004516°/ (),0039359 0.000°/202 O O O -00791 0.2?0'/ -0.0430 0 0 0
430-/3.000 0.1611844 0.1089755 -0.17292?4 0 0 0.0044931 0.0039383 0.0007396 O 0 O -00803 0.2112 -0.0466 0 0 O
4307/ 4,000 0.1589” /07 0.1073-/3?, -0,126)464 0 0 0,0044645 [1.0039 ?-/1 0.0007501 O O O -00813 0.7053 -0.0505 O 0 O
43075 000 0.1567168 0.1057960 -0.1304389 0 0 0.0044305>  (1.0039028 0.000°/ 515 o O O -0.0824 0.2029 -0.0548 0 0 0
430-/6.000 0.1544?28 0.1042426 -0.1339647 0 0 0.0043917 (,0038663 0.0007437 O O O -0085 0.2038 -0.0594 0 0 O
430’/ 7,000 0.1520873 0.1027106 -0,1373402 0 0 0.0043485 (.0038188 0.0007267 0 0 0 -0088 0.2082 -0.0644 0 0 0
43(1'/ 8.000 (J .1497094 0.1011953 -0.1406194 O 0 0.0043008& 0,0071617 0000 /008 O O O -0083 0.2162 -0.0697 0 0 0O
430-/9.000 0.1472887 0.0996908 -0,14386°/4 o 0 0,0042487 0.0036967 0.0006665 O O 0 -00883 0.2281 -0.0"/49 0 0 O
43080.000 0.1448242 ().0981925 -0.1471360 0 0 0.0041930 0.00362.66 0.0006745 0 O 0 -00909 0.2446 -0.0799 0 0 0O
43081.000 0.1423149 ().0966951 -0.1504519 0 0 0.0041347 0.0035544 0.0005759 0O O O -00940 0.?661 -0.0839 0 0 0
43082.000 0.1397593 ().0951942 -0.153818? 0 O 0.0040755 0.0034833 0.0005224 0 0 O -0.0977 0 .293-/ -0.0859 0 0 O
43083,000 0.1371573 0.09368 "/6 -0.15 "/2%11 O O 0.0040166 0.0034153 0,0004663 0 0 0 -01022 0.3279 -0.0842 0 0 O
43084.000 0.1345080 0.0921729 -0.1606376 0 0 0.0039595 0.0033528 0.0004118 O O 0 -01075 0,3678 -0.0760 0 0 0
43085.000 0.1318097 0.0906466 -0.1640383 0 0 0.0039048 0.0032980 0.0003646 0O O 0 -0.1135 0.4084 -0.0572 0 0 O
43086,000 0.1290581 0.0891066 -0.1673887 0 0 0.003853”/ 0.0032529 0.0003314 0 0 0 -01198 0.4393 -0,0268 0 0 0
7007 records not shown

50094.000 -0.1927458 0.2232161 0.5359379 0 0 0.0002496 0,0001304 0.0000156 O 0 0 00533 -0.0066 0,0016 0 0 O
50095.000 -0.1946945 0.2262369 0,5339324 0 0 0.0002906 0.0001339 0.0000167 O 0 0 0.0506 00022 0.0000 0 0 O
50096.000 -0,1965129 0,2291293 0.5319246 0 0 0,0003016 0.0001299 0.0000256 O O O 0.0487 -0.0097 -0.0005 0 0 O
5009,7/.000 -0.1981678 0.2318614 0.52.99502 0 0 0.0002.848 0.0001?79 0.0000416 O O O 0.0300 -0,0357 0.0019 0 0 O
50098.000 -0,1996742 0.2345348 0.5280405 0 0 0.0007428 0.0001195 0,0000382 0 0 0 00163 01056 0.0162 0 0 O
50099,000 0.2010901 0.2373112 0.5262081 0 0O 0.0001966 0.0000968 0.000014? 0 0O 0 00218 -04421 0.1034 0 0 O
50100.000 -0.202493"/ 0.2404510 0.5244373 0 0 0.0002033 0.0001006 0.0000233 0 O 0 00145 01363 0.0278 0 0 O
50101.000 -0.2039254 0,2440333 0.5226756 0 0 0.0002391 0.0001110 0.00004?3 0 0 0 0.0133 -0,0111 0.0011 O 0 O
50102.000 -0.2053871 0.2479039 0.5208412 0 0 0.0002632 0.0001125 0.0000649 0 0 O 0.0185 -0.0004 -0.0005 0 0 O
50103.000 -0. 2068570 0.?517307 0.5188905 0 0O 0.0002671 0.0001125 0.0000784 0 O 0 00184  -00104 -0.0005 0O 0O O
50104.000 -0,2083079 0.2553219 0,5168?,35 O 0 0.0002526 0.0001122 0.0000741 0 0 0 00140 -0034 0.0019 0O 0 0O
50105.000 -0.2097125 0,2587571 0.5146835 0 0 0,0002255 0.0001074 0,0000512 O O O 00049 -01101 0.0172 0 0O O
50106,000 -0.2110370 0.?621586 0.512,5428 0 0 0.0002.001 0.00009?8 0.0000166 0 0O 0 -0.0062 -0.4603 0.1161 0 0 0
50107.000 -0,2122497 0,2656243 0.51047°/4 0 0 0.0002158 0 .000100-/ 0.0000758 O O 0 00043 -01767 0.0371 O O O
50108.000 - 0.213417-/ 0.269? 461 0.5085380 0 0 0.0002475 0.0001122 0.0000343 0 0 0 00103 0033 0,0038 0 0 O
50109 000 -0.2146413 0,2730859 0.5067465 0 0 0.0002617 0,0001184 0.0000345 0 O 0 0.0097 -0.0030 -0.0001 0 O O
50110.000 -0.2159693 0.276994? 0,5051028 0 0 0.0002558 0.0001184 0.0000407 O O O 00085  -0.0037 -0.000> O O O
50111.000 -0,2.173675 0.2807086 0.5035821 0 0 0.0002372 0.0001135 0.0000477 O O 0 00018 -00231 0.0020 O O O
50112.000 0.2187348 0.2841625 0.50?1516 0 O 0.0002116 0.0001096 0.0000373 0 O O -0.0049 -0.0813 0.0159 0 0 O
50113 .00[,” -0.219948[, 0.28752,94 0.500 "}/06 0 0 0 .000193-/ 0.0001063 0.000010”) O O O -0.0020 -0.3998 0.1064 0 0 0
50114.000 0.2208996 0,2910205 0.4993910 0 0 0.0002183 0.0001188 0.0000228 0 O O -0.0055 -0.0864 0,0205 0 O O
501 15,000 -0.2215968 0.794"/228 0.4979511 0 0 0.0002505 0.0001254 0.0000289 0 0 0 -0.0036 -0,0109 0.0018 O O O
50116.000 -0. .2221056 0.2985?81 0.4963996 0 0 0.0002632 0,0001200 0.0000304 0 O O -0.0104 0.0011 -0.0001 O 0 O
5011’/ .000 -0.2225086 0.3023088 0.4947291 0 0 0 .000255-/ 0.0001137 0.0000798 0 0 O -0.0283 -0,0006 0.0000 0 0 O
50118.000 -O 222891? 0.3060487 0.4929557 0 0 0.000237? G. 0001135 0.0000396 0 O 0 -0.0?44 -0.0096 0.0013 0 0 O
50119 000 -0.2233157 0.3097567 0.4910778 o 0O 0.0001855 0 0001102 0.0000359 0O O O 0.0130 -0,03")1 0.0086 0 0 O
50120.000 -0. 2238025 0.3134120 0.4890931 0 0 0.000134€¢ 0.0000837 0.0000103 o O 0 0.0877 -0.2551 0.0761 0 0 O
50121 .000 -O 7243341 0.3168994 0.48"/ 0137 0 0 0.0001591 0.0000960 0,0000210 O O O 0.0426 -0.0570 (.01 0 0 0
5012. ?. 000 Q.224B472 0.3200492 0.4848825 0 0 0.0002220C 0.000112'/ 0 .000030"? 0 O O 0.0116 -0.0056 0.0011 O O O
50123.000 -0.2252807 0.3278658 0.4827756¢ 0 0 0.0003105 (.0001233 0.0000312 0 O 0 0.0200 0.0000 00000 O O O

1ERSSeriesDesignator: EOP (JPL) 96 C o1
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